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FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Hand Tools 
Sectional Committee had been approved by the Production and General Engineering Division Council. 


This standard was first published in 2008 as IS/ISO 6789 : 2003 ‘Assembly tools for screws and nuts — Hand 
torque tools — Requirements and test methods for design conformance testing, quality conformance testing and 
recalibration procedure’. While considering the comments received from Indian stake holders for deletion of 
clause 6.3.2 from IS/ISO 6789 : 2003, the Committee decided to revise the standard by deleting first paragraph of 
clause 6.3.2 from the IS/ISO 6789 : 2003. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical values (revised)’. 
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Indian Standard 


ASSEMBLY TOOLS FOR SCREWS AND NUTS — HAND 
TORQUE TOOLS — REQUIREMENTS AND TEST 
METHODS FOR DESIGN CONFORMANCE TESTING, 
QUALITY CONFORMANCE TESTING AND 
RECALIBRATION PROCEDURE 


1 SCOPE 


This standard specifies the requirements, test methods 
and marking of hand torque tools used for controlled 
tightening of bolted connections. 


It applies to torque tools in accordance with 4, in 
particular to indicating and setting torque wrenches in 
accordance with numbers 258 and 259 of IS 6293 : 
2014 ‘Assembly tools for screws and nuts — 
Designation and nomenclature’. 


2 REFERENCES 


The following standards contain provisions, which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent edition of the standards 
indicated below: 


IS No. Title 


6293 : 2014 Assembly tools for screws and 
nuts designation and nomen- 
clature (third revision) 
Geometrical product specifica- 
tions (GPS) — Inspection by 
measurement of work pieces and 
measuring equipment : Part 2 
Guide to the estimation of 
uncertainty in GPS measurement, 
in calibration of measuring 
equipment and in product 
verification 


15371 (Part 2): 
2007 


3 TERMS AND DEFINITIONS 


For the purpose of this standard, the following terms 
and definitions shall apply. 


3.1 Design Conformance Testing — The requirements 
to be met during design or modification of hand torque 
tools (see 5.1). 


3.2 Quality Conformance Testing — The 


requirements to be met during manufacture of hand 
torque tools (see 5.2). 


3.3 Calibration — Set of operations that establish 
under specified conditions, the relationship between 
values indicated or signaled by a torque tool, and the 
corresponding values indicated by a calibration device. 


3.4 Recalibration — The requirements to be met 
during calibration of hand torque tools after a defined 
period of use (see 5.3). 


3.5 Indicating Torque Tool (Type D — Tool that 
indicates by means of a mechanical scale, dial or 
electronic display, the value of torque exerted by the 
tool at the output drive. 


3.6 Setting Torque Tool (Type I) — Tool that is pre- 
set to a certain torque value, so that, when the prescribed 
value of torque is exerted by the tool at the output drive, 
a signal is released (examples: audibly, visibly and 
perceptibly). 

3.6.1 Adjustable Graduated Torque Tool (Type II, 
Class A, Class D and Class G) — Tool designed to be 


adjusted by the user, which has a scale or a display to 
assist adjustment. 


3.6.2 Adjustable Non-graduated Torque Tool (Type II, 
Class C and Class F) — Tool designed to be adjusted 
by the user with the aid of a calibration device. 


3.6.3 Torque Tool with Fixed Adjustment (Type II, 
Class B and Class E) — Tool not designed to be 
adjusted by the user, that is having a single setting. 


3.7 Calibration Device — Device used for the 
calibration of torque tools. 


4 CLASSIFICATION 


The hand torque tools to which this standard applies 
are classified as follows: 


a) Type I — Indicating torque tools (see 
Annex A): 
1) Class A— Wrench, torsion or flexion bar; 


2) Class B — Wrench, rigid housing, with 
scale or dial or display; 
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3) Class C — Wrench, rigid housing and 
electronic measurement; 


4) Class D — Screwdriver, with scale or dial 
or display; and 

5) Class E — Screwdriver, with electronic 
measurement. 

b) Type II — Setting torque tools (see Annex B): 

1) Class A— Wrench, adjustable, graduated 
or with display; 

2) Class B — Wrench, fixed adjustment; 


3) Class C — Wrench, adjustable, non- 
graduated; 


4) Class D — Screwdriver, adjustable, 
graduated or with display; 


5) Class E— Screwdriver, fixed adjustment; 


6) Class F — Screwdriver, adjustable, non- 
graduated; and 


7) Class G — Wrench, flexion bar, 
adjustable, graduated. 


5 REQUIREMENTS 
5.1 Design Conformance Testing 
5.1.1 General 


The manufacturer shall test samples of wrenches in 
order to verify they are in conformity with 5.1.2 to 5.1.7. 


5.1.2 Assignment of the Driving Square 


The size of the driving square is a function of the 
maximum torque value of the respective torque tool. 
The assignment is carried out according to the values 
given in Table 1. 


Table 1 Assignment of the Driving Square 
(Clause 5.1.2) 


SI Maximum Torque Driving Square Nominal 

No. Value Size 

N.m mm 

(1) (2) (3) 

i) 30 6.3 
ii) 135 10 

iii) 340 125 
iv) 1 000 20 
v) 2 100 25 


5.1.3 Specified Measuring Range 


The requirements and test methods in this standard 
cover a specified measuring range from 20 percent to 
100 percent of the maximum torque value of the 
respective tool. 


The scales of torque tools of Type I shall be marked 
with a zero position. 


5.1.4 Scales 


The increment between two graduation marks of a scale 
shall not exceed 5 percent of the maximum value. 


5.1.5 Tolerances 
5.1.5.1 Indicating torque tools (Type D 


Permissible deviation of the torque value indicated by 
the tool, from the simultaneous indication of the 
calibration device, shall be as given in Table 2. 


Table 2 Permissible Deviation (Type D 
(Clause 5.1.5.1) 


SI Class ” Maximum Torque Value 
No. 
<10 N.m >10 N.m 
(1) (2) (3) (4) 
i) A and D + 6 percent + 6 percent 
ii) B, C and E + 6 percent + 4 percent 


D In case of torque tools with electronic measurement (Class C 
and Class E) and display (Class B and Class D), the values of 
permissible deviation include the error due to the resolution of 
the display. 


5.1.5.2 Setting torque tools (Type II) 


Permissible deviation of the torque value set on the 
scale or display (Classes A, D and G) or the nominal 
value (Classes B and E) from the torque value indicated 
by the calibration device shall be as given in Table 3. 


Table 3 Permissible Deviation 
(Type II, Classes A, B, D, E and G) 
(Clause 5.1.5.2) 


SI Class” Maximum Torque Value 
No. 
<10 N.m >10 N.m 
(1) (2) (3) (4) 
1) A and B + 6 percent +4 percent 
ii) D, E and G + 6 percent + 6 percent 


D In case of torque tools with display (Class A and Class D), the 
values of permissible deviation include the error due to the 
resolution of the display. 


Permissible deviation of the torque value set from the 
torque value indicated by the calibration device shall 
be as given in Table 4. 


For Classes C and F, the torque value set is equal to the 
arithmetical mean of the 10 test readings obtained in 
accordance with 6.4. 


5.1.6 Overloading Test 


After setting at 100 percent of the maximum torque 
value, all torque tools to be tested shall be loaded three 
times in each direction of operation to a torque value 


Table 4 Permissible Deviation 
(Type II, Classes C and F) 
(Clause 5.1.5.2) 


SI Class Maximum Torque Value 
No. 
<10N.m >10 N.m 
(69) (2) (3) (4) 
i) C + 6 percent + 4 percent 
ii) F + 6 percent + 6 percent 


of 125 percent of the maximum capacity (or nominal 
capacity for tools of Type II, Classes B and E). This 
does not apply to limiting torque tools. 


After the overloading test, the torque tool shall still be 
within the tolerances specified in 5.1.5 and shall show 
no physical damage that can be detrimental to the torque 
accuracy and safety. 


5.1.7 Endurance Test 


All torque tools to be tested shall be cycled at maximum 
capacity (or nominal capacity for tools of Type II, 
Classes B and E) for 5 000 cycles, in each direction of 
operation, at a rate between 5 cycles/min and 10 cycles/ 
min. 


After the endurance test, the torque tool shall still be 
within the tolerances specified in 5.1.5 and shall show 
no physical damage that can be detrimental to the torque 
accuracy and safety. 


5.2 Quality Conformance Testing 


All torque tools shall be tested in accordance with 6.3 
and shall comply with the requirements specified 5.1.5. 


5.3 Recalibration 
5.3.1 Method 


The torque tools shall be tested in accordance with 6.3 
and shall comply with the requirements specified 
in 5.1.5. 


5.3.2 Interval 


5.3.2.1 Torque tools shall be considered as test devices. 
If the user utilizes procedures for the control of test 
devices, torque tools shall be included in these 
procedures. The calibration interval shall be chosen on 
the basis of the factors of operation such as required 
accuracy, frequency of use, typical load during 
operation as well as ambient conditions during 
operation and storage conditions. The interval shall be 
adapted according to the procedures specified for the 
control of test devices and by evaluating the experience 
gained during recalibration. 


5.3.2.2 If the user does not utilize a control procedure, 
a period of use of 12 months, or approximately 5 000 
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cycles, can be taken as a default value for the 
recalibration interval. For the first recalibration, the 
period of validity starts with user’s first operation of 
the torque tool. 


5.3.2.3 In addition to these specifications, factory or 
legal regulations shall be observed. 


5.3.2.4 The torque tool shall be recalibrated when it 
has been subjected to an overload greater than the 
values specified in 5.1.6, after repair, or after any 
improper handling which might influence the errors of 
measurement. 


6 CALIBRATION 
6.1 Calibration Device 


The maximum permissible uncertainty of measurement 
of the calibration device shall be + 1 percent of the 
indicated value. Uncertainty of measurement shall be 
calculated in accordance with the ‘Guide for evaluation 
of uncertainty in measurement’ (GUM), with a coverage 
factor k = 2. 


The calibration device shall be set to zero before 
calibration is started. 


6.2 Calibration Temperature 


The calibration shall be carried out at a temperature 
fluctuating by not more than + 1 °C. This temperature 
shall be in the range between 18 °C and 28 °C 
(maximum relative humidity 90 percent) and shall be 
documented. 


6.3 Calibration Conditions 
6.3.1 Prior to calibration, it is to be ensured that, 


a) The calibration device is oriented in 
accordance with Figs. 1, 2 or 3; 

b) For torque tools of Type I with scale or dial 
gauge, the direction of reading is vertical to 
the scale or dial gauge (parallax 
compensation); 

c) For indicating torque tools of Type I, prior to 
testing in accordance with 6.4, one pre-loading 
up to the maximum value has been carried out 
in the operating direction to be tested and after 
release of load, the pointer or electronic 
indication has been set to zero. For testing in 
any other operating direction, this procedure 
shall be repeated; 

d) For setting torque tools of Type II, prior to 
testing in accordance with 6.4, five releases 
without measurement have been carried out 
at the maximum value (nominal capacity of 
the torque tool) in the operating direction to 
be tested. For testing in any other operating 
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direction, this procedure shall be repeated; 

e) The operating force F is applied within the 
limits specified in Figs. 1 and 2, in the centre 
of the hand hold position of the grip or the 
marked loading point; 

f) For the torque screwdriver and T-handle 
torque wrenches, the operating force 7; is 
applied within the limits specified in Fig. 3. 


6.3.1.1 If for Type I torque tools the torque value to be 
measured has been exceeded, the calibration stage shall 
be repeated from the zero position. 


6.3.1.2 Type II torque tools, except Class B and Class E, 
shall be adjusted to the respective test value, starting 
from a lower value. 


6.4 Calibration Sequence 


The torque tools shall be tested first at 20 percent and 
then at about 60 percent and at 100 percent of the 
maximum torque value of the torque tools (or at the 
nominal/set value for tools of Type II, Classes B and E). 


s 3° 


eo ee .Ña.—... 
p—s 


lk 


If the scale mark of 20 percent of the maximum torque 
value is not indicated on the torque tool, the permissible 
deviation shall be determined at the next lower scale 
mark. 


In every operating direction, the number of 
measurements shall be as follows: 


a) Type L all classes — 5 times in a row, for 
every point of measurement; 

b) Type I, Classes A, D and G — 5 times in a 
row, for every point of measurement; 

c) Type II Classes B and E — 5 times at the 
nominal/set value; and 

d) Type lI, Classes C and F — 10 times in a row, 
for every point of measurement. 


All readings shall be within the maximum tolerances 
specified in 5.1.5 and shall be recorded. The evaluation 
ofthe deviation shall be made by the following formula: 


(x, —x,)x100 
x 


A, (percent) = 


| 
Il 


H 


a = Line contact, marked loading point or centre of the hand hold position of the grip. 


FiG. 1 TESTING OF A WRENCH IN A VERTICAL POSITION 
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a = Line contact, marked loading point or centre of the hand hold position of the grip. 


Fic. 2 TESTING OF A WRENCH IN A HORIZONTAL POSITION 


Fic. 3 TESTING OF A TORQUE SCREWDRIVER AND T-HANDLE TORQUE WRENCH IN 
HORIZONTAL AND VERTICAL POSITIONS 


: 2018 
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where 

A, (percent) = calculated deviation of the torque 
tool; 

x = indicated value of the torque tool; 
and 


= reference value (determined by the 
calibration device). 


x 
| 


6.5 Calibration Examples 
Examples: 


1) Calculation of the deviation of indicating and setting 
torque tools (except Type II, Class C and Class F): 


Indicated value of dial, mechanical scale or display 
(Type I, Classes A, B, C, D and E) or set value of 
mechanical scale or display (Type II, Classes A, D and 
G) or nominal value (Type II, Classes B and E): 


x,= 100 N.m 
Reference values (determined by the calibration device) 
xı = 100N.m 
x2 = 96N.m 
xa = 103 N.m 
xa = 99N.m 
x. = 101N.m 


Calculated deviations of the torque tools in percentage 
(100 —104) x 100 
ale 104 
A, =—3.85 percent 
(100 — 96) x 100 
. Bi 96 
A. -4.17 percent 
(100 —103)x100 
a= 103 
A,,=—2.91 percent 
(100 — 99) x 100 
a 99 
A „71.01 percent 
(100—101)x100 
Sg 101 
A_,,=—0.99 percent 


2) Calculation of the deviation of setting torque tools, 
adjustable, non-graduated (Type II, Class C and 
Class F): 


Set value relevant to the arithmetical mean of the 10 
reference values (determined by the calibration device) 


pee aa meres aT 


x == 


i 10 
104+96+103+99+101+98+97+101 
Q 100.5+102.5 
10 


x, = 100.2 N.m 


Reference values (determined by the calibration device) 


x, = 104N.m 
x2 = 96N.m 
xa = 103N.m 
xa = 99N.m 
x, = 101Nm 
xé = 98N.m 
xs = 9TNm 
xs = 101N.m 
Xo = 100.5 N.m 
X19 = 102.5 N.m 


Calculated deviations of the torque tools in percentage 
(100.2 —104) x 100 
ar, 104 
A, =—3.65 percent 
(100.2 —96) x 100 
os 96 
A. =4.38 percent 
(100.2 —103) x 100 
oe 103 
A. = 2.72 percent 
(100.2 —99)x100 
a 99 
A „71.21 percent 
(100.2—101)x100 
5O 101 
A ,=—0.79 percent 
(100.2 —98) x100 
e 98 
A „72.24 percent 
(100.2 —97)x100 
7: 97 
A. =3.30 percent 


(100.2 -101)x100 
d 101 


A,,=—0.79 percent 
r (100.2 —100.5) x100 
9o 100.5 
A „=—0.30 percent 
(100.2 —102.5) x100 
s0 102.5 
A io 2.24 percent 


7 MARKING 


7.1 Hand torque tools shall be marked permanently and 
legibly at least with the following information: 

a) Maximum torque value; 

b) Unit of measuring; 


c) Direction of operation (for tools capable of 
operating in one direction only); 
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d) Name or trade-mark of the manufacturer (or 
responsible supplier); and 

e) Where accompanied by a calibration 
certificate, the torque tool shall have a serial 
or identification number. If necessary, an 
identification number shall be assigned by the 
calibration laboratory. 


7.2 BIS Certification Marking 


The product may also be marked with the Standard 
Mark. 


7.2.1 The use of the Standard Mark is governed by 
the provisions of Bureau of Indian Standard Act, 2016 
and the Rules and Regulations made thereunder. The 
details of conditions under which the licence for the 
use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 


ANNEX A 


(Formative) 
[(Clause 4.a)] 


INDICATING TORQUE TOOLS: TYPE I 


Fic. 1 CLass A: WRENCH, TORSION OR FLEXION BAR 


Fic. 2 Crass B: WRENCH, RIGID HOUSING, WITH SCALE OR DIAL OR DISPLAY 
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Fic. 5 CLASs E: SCREWDRIVER, WITH ELECTRONIC MEASUREMENT 


ANNEX B 


(normative) 
(Clause 4.b) 


SETTING TORQUE TOOLS: TYPE II 


Ill 


Gyo Oa] | ||! 


Fic. 1 CLASs A: WRENCH, ADJUSTABLE, GRADUATED OR WITH DISPLAY 


8 
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Fic. 2 CLAss B: WRENCH, FIXED ADJUSTMENT 


Fic. 3 CLass C: WRENCH, ADJUSTABLE, NON-GRADUATED 


t= als 


Fic. 4 CLass D: SCREWDRIVER, ADJUSTABLE, GRADUATED OR WITH DISPLAY 


Fic. 6 CLass F: SCREWDRIVER, ADJUSTABLE, NON-GRADUATED 


Fic. 7 CLass G: WRENCH FLEXION BAR, ADJUSTABLE GRADUATED 


Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 
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